Circular Dichroism (CD) spectroscopy is an important method for examining protein secondary structure. A large number of algorithms and reference databases have been produced for the empirical analysis of percentages of alpha-helix, beta-sheet, beta-turns and other types of secondary structures from CD spectral data. Usage of, and facile comparisons between, the presently-available algorithms are difficult due to: input spectral formats that differ from each other and from the types of outputs of most commercial CD instruments, input formats requiring different scaling factors or expression in different types of units, the use of different reference databases, and the lack of comparability of different results due to the wide range of different statistical or goodness-of-fit parameters calculated by the different programs. The goal of the present work was to create a user-friendly website that would accept a variety of input and output formats and units, allow all the methods to use a range of common databases and permit facile comparisons between the results from different methods using graphics outputs and a consistent parameter to measure the comparability of
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experimental and calculated spectra in all cases (Lobley and Wallace, 2001) .
DICHROWEB is a website established to facilitate such on-line analyses of protein secondary structures from CD spectra. It is available via a password-accessible server, which eliminates the problems of installation and software and hardware compatibility for casual users. It accepts as input a large number of standard ASCII output formats from a variety of commercial CD instruments (at the present time these include Aviv and JASCO instruments, with others to be included in later versions), output from the Daresbury Synchrotron Radiation Circular Dichroism (SRCD) instrument (Clarke et al., 2000) , a generic (spreadsheet-compatible) format, and both YY and BP output formats from the data processing program SUPER3 (Teeters and Wallace, 1986 ). It will accept input in a variety of the different units used to measure and report CD data (including mean residue ellipticity, molar ellipticity, delta epsilon, and theta). Data analyses can be done using a number of the most popular secondary structure determination algorithms, including SELCON3 (Sreerama and Woody, 1993; Sreerama et al., 1999) , CONTIN (Provencher and Glockner, 1981; Van Stokkum et al., 1990) , VARSLC (Compton and Johnson, 1986; Manavalan and Johnson, 1987) , CDSSTR (Manavalan and Johnson, 1987; , and K2D (Andrade et al., 1993) . It permits the use of a wide range of different reference databases with these algorithms. The reference databases encompass a number of different wavelength ranges, but the program limits the analyses to only those reference databases whose wavelength ranges are equal to, or narrower than, the extent of the wavelength range of the data to be analyzed. Hence, SRCD data sets which encompass a very large wavelength range (Wallace, 2000) can be suitably analyzed by all methods and databases. However, very limited wavelength range data sets are specifically c Oxford University Press 2002 excluded because they result in low accuracy results (Toumadje et al., 1992) . While the databases currently available are not suitable for the analyses of membrane proteins, work is underway to create a new membrane protein reference database from the spectra of membrane proteins whose crystal structures have been determined (Wallace et al., unpublished results) .
For comparisons of experimental and calculated spectra, DICHROWEB calculates a standard goodness-of-fit parameter, the Normalized Root Mean Square Deviation (NRMSD) (Mao et al., 1982; Wallace and Teeters, 1987) which permits simple comparisons between all the different types of analyses and reference databases, and produces overlaid plots of experimental and back-calculated spectra. In addition, outputs of the calculated spectra are produced in several formats compatible with other standard plotting or spreadsheet programs. An on-line users' guide is provided and a number of precautionary warnings regarding interpretation of the results are noted. The website also includes information on the methods of analysis, definitions of the various units used in CD analyses, and links to other CD analysis and information sites. Thus it is anticipated that DICHROWEB will meet the needs of the CD users community in providing a simple, easily usable website that for the first time permits easy comparisons between results obtained using different methods of analyses and reference databases.
